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Abstract
I am researching whether the size of green crabs has increased or decreased over
time. This is important because if we know that information we will be able to know what
to look for and how much of a threat green crabs are to the ecosystem. At Reid State
Park, Todd’s Landing, and Fort Popham we measured the size of the crabs carapace.
The data showed that the crabs’ average size was inconsistent, but there was a slight
decrease. In conclusion, the crabs’ size is decreasing slowly.

Introduction
Green crabs in Maine are an invasive species. You can find green crabs in rocky
intertidal, salt marshes, and near shore areas. Green crabs came over from Europe by
ships in the early 1800’s. Green crabs were also introduced to Canada where the
species adapted to the cold weather. Grosholz and Ruiz (2002) claim, “The green crab
is one of the most successful invasive predators in coastal ecosystems with populations
established on five continents.” They are predators that eat native species. For
example, in Maine, green crabs eat blue mussels, small juvenile lobsters, and soft
shelled clams. Another thing green crabs do is rip up eelgrass. Eelgrass holds sediment
in place, reducing erosion. Green crabs are prey to animals like birds, humans, and
larger crustaceans (when the green crabs are juvenile). However, they have hard
carapaces that are tough to crack with little meat inside them. They are not a good food
source for many animals.
I am investigating the green crabs’ population in Reid State Park, Fort Popham, and
Todd’s Landing to learn more about the population and what harmful things they do to
the environment. Seventh graders researched in the years 2013, and years 2015
through 2021. The question in this study is does the size of green crabs increase or
decrease over time?
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Methods
We collected data on green crabs at Fort Popham (Phippsburg, Maine) , Reid State
Park (Georgetown, Maine) , and Todd’s Landing (Georgetown, Maine). We took data
using traps baited with sardines in oil. The traps were set on October 24, 2021 and were
checked on October 25, 28, and 29. We recorded the size, color, sex of the crabs. For
the size we measured in millimeters (mm) from its fifth spine on one side to the fifth
spine on the other. On the 25th and 28th the crabs that got caught in the traps were
marked with nail polish to see if we were checking the same crabs over and over again.
We used red nail polish on the 25th and yellow nail polish on the 28th. We used these
different colors to tell if we were just catching the same crabs.
It was important we did it this way so that the data between the years stayed consistent
so we could compare the data in the future. Also so there would be less variables
getting changed.
Some changes we made were moving projects in 2021 that were supposed to be done
on the 24th, 25th, and 26th of October. However, due to weather conditions, work on the
25th and the 26th got moved to 28th and 29th. Another change that we had to make
was the number of traps we used. At Reid State Park and Fort Popham we used two
traps in the years 2016, 2017, 2018, and 2020. At Reid State Park and Fort Popham we
used three traps in the years 2021, and in 2019 we used three traps.
Something we did to make sure the data was as fair as possible is we used the same
bait in the traps (canned sardines in oil). We also used the same amount of traps for
Reid State Park and for Fort Popham. Another thing we did was take the same data at
all three places. Lastly, we placed all the traps back in the same place and placed the
crabs back into the water where we caught them. During taking data here are some
things that could make errors occur in our data. One, we were not supposed to take the
sex of crabs that where under 15 mm, but people could have done that anyway. Two,
we didn’t take data in 2014 due to this being a new research project. Three, when
measuring, people could have not started where you start to measure a crab. Four, in
2020 the crab trap got pulled up and brought back to the school to take data there. Last,
there was only one trap at Todd’s Landing to pull instead of two or three.
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Results

One thing that you can see on this graph is that the sizes have not changed very much,
However, if you look at the lower quartiles (the lower end of the box), after 2018 it starts
to decrease which means the crabs are getting smaller. Also the average (the blue line)
decreases as well, which means that the crabs are getting smaller over time. The
average green crab size was between 51.4 and 57.5 mm.
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This data shows that the average size of green crabs started to decrease in 2015.
Another thing the graph shows is that the highest average size is in 2015 . In 2021 the
average size starts to increase from the previous year 2020. The average green crab
size was between 50.7 and 59.5 mm.

This display shows that the average size of crabs through the years has been very
inconsistent. Meaning that the green crab's average size is always changing. However,
there is an increase in 2015, 2016, and 2017. The data declines in 2018 and in 2020.
The average green crab size was between 56.8 and 68.3 mm.
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This data shows that the crab size average has gone down, but has increased by a little
in 2021. The average starts to go down in 2015 and increases in 2021. The data also
shows that 2018, 2019, 2020, and 2021 the average size of the green crabs were about
the same. The average green crab size was between 52.2 and 59.4 mm

Discussion and Conclusion
Are the green crab sizes increasing or decreasing over time? This is an important
question because green crabs are eating native species, harming the ecosystem.
Bigger green crabs consume both more and larger prey increasing their impacts on
native species. In my investigation on the size of green crabs in coastal Maine, I found
that green crabs are getting smaller. When the data for all of the sites are combined, we
see an overall decrease in green crab sizes. In 2015, the average green crab size was
59.4 millimeters while in 2021 the average green crab size was 53.7 mm, a 5.7 mm
decrease.
At Reid in 2015, the average green crab size was 57.5 mm (millimeters), however, in
2021 the average crab size was 51.3 mm, a 6.2 mm decrease. At Fort Popham, the
average green crab size was 59.5 mm in 2015 and in 2021 was 54.2 mm, a 5.3 mm
decrease. However at Todd’s Landing green crabs increased slightly in size between
2015 and 2021. In 2015, the average green crab size was 59.8 mm and in 2021 the size
was 61.3 mm, a 1.5 mm increase.
Some reasons there might be a decrease in crabs sizes at Reid State Park and Fort
Popham are that the green crabs are eating more food than the ecosystem can provide.
At Todd’s Landing the size either increased or stayed the same between 2015 and
2021. Todd’s Landing also had the most mud which may mean there are more soft shell
clams for the crabs to eat, making them grow in size. While in Fort Popham and Reid
State Park there was not a lot of mub potentially meaning less prey for the green crabs.
According to Penelope Overton in the
Portland Press Herald, “One green crab
can consume 40 half-inch clams a day.” So
at Todd’s Landing the more soft shelled
clams they eat everyday may explain why
they did not become smaller there. At Reid
State Park and Fort Popham there is less
mud and there are more crabs that have to
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compete for food. Where at Todds Landing there is more room which means more food
and for every crab. Where in Fort Popham and Reid State Park there was less room for
the crabs to get their food meaning there will end up with less food per crab. The way I
ruled out that there were other reasons for this to be happening is I looked for one thing
that made Todds Landing different from the other places. At Todds Landing there were
more mudflats potentially meaning more clams for these crabs. One thing I would do in
the future to test if this is right is change the location of the traps. I would add a trap at
Todd’s Landing away from the mudflat to see if the sizes of the crab in a different part of
Todds Landing were the same. Another thing I would do is start a study on the food in
the area. Green crabs are known to eat native crabs, blue mussels, small juvenile
lobsters, and soft shelled clams. If we started to keep track of their food as well as
keeping data on their size we can then figure out if this hypothesis is correct.
In 2015 at Todds Landing, the group caught 81 crabs on average 27 crabs per day and
in 2021 we caught 28 crabs on average 5.6 crabs per day. In 2015 because they caught
more crabs they had a better estimate of what the average crab size was at Todds
Landing. In 2015 at Reid State Park we caught 34 total crabs on average 11.333 crabs
per day. In 2021 we caught 165 total crabs on average 33 per day. In 2015 at Fort
Popham we caught 165 crabs total on average 55 per day. In 2021 we caught 331 on
average 66.4 crabs per day. Since we caught more crabs at Reid State Park and Fort
Popham we have a better estimate of what the crab sizes were and therefore I am more
confident that their sizes are decreasing. However, at Todds Landing, we caught fewer
crabs, making the estimate less accurate and less confident that their sizes are
increasing. At Reid State Park and Fort Popham there has been a consistent decrease
over the years. However at Todds Landing, green crab sizes fluctuated between 2015
and 2021. A lack of a decrease of size could suggest an abundance of food such as soft
shelled clams at Todds Landing.
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